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Abstract

Aim: This study aimed to investigate the relationship between the height of the intervertebral disc space and disc pathologies and the effect of differences in
the vertebral articular surface on disc pathologies with regard to age groups.

Material and Methods: A total of 754 patients examined by magnetic resonance imaging were reassessed in terms of the height of the anterior, middle, and
posterior intervertebral disc space and the vertebral articular plateau surface type of the L4-L5 and L5-S1 intervertebral disc levels.

Results: All L4-L5 intervertebral disc heights of all patients with any disc pathology were significantly lower than those in the normal group. For the L5-S1 disc
level, anterior, middle, and posterior intervertebral disc heights of all patients with disc pathologies were significantly lower than those of the subjects without
any disc pathology. There was a significant difference in the L4-L5 levels in discs with irregular articular plateau surfaces among patients in the age group of
25-40 years and for all patients as compared with normal and pathological discs. At the L5-S1 level, there were more disc pathologies in the flat and irregular
articular plateaus in the group of patients older than 40 years.

Discussion: The heights of the intervertebral disc spaces were significantly smaller in patients with disc herniations and in those with any disc pathology at
both L4-L5 and L5-S1 levels. The intervertebral disc levels of the L4-L5 and L5-S1 discs with irregular articular plateaus were observed to have significantly
more disc herniations among all patients.
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Introduction

Lumbar disc degeneration has been described in radiologic
terms as decreased signal intensity on T2-weighted magnetic
resonance imaging (MRI) with decreased space height [1]. An
MRI study with histological correlation also showed that early
disc degeneration may occur without any loss of disc height or
decreased signal intensity on T2-weighted images [2]. Age is
known to be an important factor in radiologically described disc
degeneration [3]. The signal intensity, the height of the discs,
and the combination of these parameters were found to be
related to the disc degeneration [4-8]. Moreover, a relationship
between the vertebral articular plateau shape and disc
degeneration has been mentioned in the literature [9]. However,
there is a lack of studies discussing the effect of the articular
plateau surface type on disc degeneration and herniation. Thus,
the current study uses the powerful tool of MRI to diagnose
lumbar disc pathologies [10, 11], as the value of MRI in the
assessment of lumbar discs and detection of disc herniations
has been well documented in the literature [12].

The aim of this study is to reveal the possible association of
the height of intervertebral disc spaces and types of vertebral
articular surface with disc pathology. We also present the
relationship between the level of disc degeneration and disc
pathology on MRI. Moreover, all of these results are presented
with regard to patient age groups.

Material and Methods

Patients

This was a retrospective cross-sectional study approved by
the relevant ethics committee. Informed patient consent was
waived by our institutional committee because of the study’s
retrospective nature. Data from patients admitted to our
hospital for lumbar MRI between September 2018 and March
2019 were re-evaluated (n=850). Patients younger than 18
years old (n=11) were not included and only the MRI results of
skeletally mature individuals were re-examined. Patients who
had congenital pathologies (one patient with diastematomyelia,
one patient with dural ectasia, and one patient with a tethered
cord), infectious conditions (seven patients with lumbar discitis),
or history of trauma (six patients with lumbar vertebra fracture)
were excluded from the study. Patients who had undergone a
disc operation (n=30) or who had scoliosis (Cobb angle of =20°;
n=12), or the presence of internal fixation materials due to any
kind of previous lumbar surgery (n=22) were also excluded.
Patients with any kind of malignant neoplasm or vertebral
lesion that affected the vertebral articular surface were also
planned to be excluded from the study; however, there were
no patients with such conditions among our sample. Moreover,
five patients whose MRI results were not appropriate for
examination because of motion artifacts were not included.
Patients who met these exclusion criteria for any reason
according to the MRI results were not included in the study.
After exclusions, a total of 754 patients (445 female, 309 male;
mean age: 45.66+14.14 years) were enrolled. These patients
were divided into three age groups before re-evaluation of MRI
results: <25 years, between 26 and 40 years, and >40 years.
The L4-L5 and L5-S1 intervertebral disc levels were evaluated

with regard to anterior, middle, and posterior intervertebral disc
spaces; vertebral articular plateau geometry; intervertebral disc
degeneration; and disc pathologies of the outer disc margins,
representing disc herniation.

MRI Interpretation and Measurements

The heights of the anterior, middle, and posterior intervertebral
disc spaces were measured. For each patient, the heights of
intervertebral discs were measured as the distance between
the anterior edges of the superior and inferior vertebral
articular plateau, the distance between the posterior edges
of the superior and inferior articular plateau, and the distance
between two consecutive vertebral bodies at the midpoint of
the anterior and posterior measurements (Figure 1).

The lumbar intervertebral discs were classified as bulging,
protruding, or extruding according to the discs’ outer margins. If
more than one-quarter of the intervertebral disc circumference
was displaced beyond the vertebral body margins, the disc was
considered to be bulging. An intervertebral disc was considered
to be protruding if the outer edges of the herniated part of the
intervertebral disc were smaller than the measured distance
at the base of the herniated part of the disc. If the distance
measured between the edge of the herniated part of the
intervertebral disc and the edge of the nonherniated part of the
disc was greater than the length at the base of the herniation
in at least one plane of the MRI, it was considered as a case
of extrusion [13]. If no continuity was observed between the
herniated disc material and the intervertebral disc itself (a
sequestration), the disc was also considered to be extruding.
Bulging was not accepted as a disc herniation in the current
study.

To classify the vertebral body articular surfaces that were
adjacent to the intervertebral discs, the terms concave, flat,
and irregular were used. If most anterior and posterior edges
of the articular plateau were higher than the deepest point
of the articular surface for a superior articular plateau and
concavity was observed on this surface in three consecutive
midsagittal MRIs, the morphology was accepted as concave
(the symmetrical shape being accepted as concave for the
lower articular surface). If the end plate followed a straight
line, the shape was classified as flat. If any surface irregularity
was observed (e.g., cortical bumps, pits, or excrescences of the
plateau surface), this morphology was classified as irregular.
The articular plateau that deviated the most from concave was
used for classification as irregular, flat, or concave. For instance,
an intervertebral disc level with a concave lower articular
surface and flat upper articular surface was considered as flat,
whereas a disc level with a flat upper articular surface and
irregular lower articular surface was considered as irregular
(Figure 2).

The Pfirrmann grading method was used to evaluate lumbar
disc degeneration on T2-weighted MRI [14] (Figure 3). The
levels of disc degeneration were analyzed to determine possible
relationships with disc space heights for each age group.

All quantitative and qualitative evaluations of MRI results were
determined by the consensus of two reviewers, one a radiologist
with 15 years of experience and the other an anatomist with 7
years of experience. The level of each lumbar intervertebral disc

1326] Annals of Clinical and Analytical Medicine



Effect of disc height and articular plateau surface on disc pathologies

was evaluated by both observers at the same time.

Statistical Analysis

The Kolmogorov-Smirnov test was used to analyze the
homogeneity of data distributions for
Statistical analysis was performed to determine differences
in intervertebral disc space heights between normal and
pathological (bulging, protruding, and extruding).
Moreover, the differences in disc space intervals between
normal (nonherniated) discs (including normal and bulging
discs) and herniated discs (including those with protrusion
and extrusion) were calculated by Mann-Whitney U tests.
Chi-square tests were used to compare these groups (normal
and pathological, herniated and nonherniated) with regard to
the morphological type of the articular plateau (concave, flat,
and irregular). The relationship between disc space heights
and disc degeneration levels was analyzed using the Kruskal-
Wallis test. Detailed analyses (pairwise comparison tests) were
conducted to determine the relationship between decreased
intervertebral disc space height and each of the degeneration
levels (represented by classes). All of the statistical analyses
were performed using IBM SPSS 20 for Windows (IBM Corp.).
In all statistical analyses, p<0.05 represented a statistically
significant difference.

each dataset.

discs

Results

The relationships between the height of the intervertebral disc
space of the L4-L5 level and disc pathologies are shown in Table
1. The anterior, middle, and posterior L4-L5 intervertebral disc
space heights of normal and pathological discs (including disc
bulging, protrusion, or extrusion) were compared for each age
group, as also demonstrated in Table 1. The analysis showed that
the middle intervertebral disc space height of the age group of
25-40 years, all height measurements of patients older than 40
years, and all L4-L5 intervertebral disc heights of all patients of
any age groups with any disc pathology were significantly lower
than the values obtained in the normal group. For the L5-S1 disc
level, the anterior and middle intervertebral disc space heights
of the age group of 25-40 years, all height measurements of
patients older than 40 years, and all intervertebral disc heights
of patients with disc pathologies were significantly lower than
the values obtained for the patients without any disc pathology.
The differences in the measurements of the intervertebral disc
space height between normal (nonherniated) discs (including
normal and bulging discs) and herniated discs were also
evaluated. The anterior and middle height measurements of the
age group of 25-40 years (p<0.01), all height measurements
of patients older than 40 years (for anterior height, p=0.02
for the L4-L5 level and p<0.01 for the L5-S1 level; for middle
and posterior heights, p<0.01), and all height values of all
patients (p<0.01) were significantly different between normal
and herniated discs for both the L4-L5 and L5-S1 disc levels.
Herniated discs had significantly lower height values than
normal discs in these age groups.

The results of the morphological differences of the articular
plateau in normal and pathological discs are shown in Table 2
and Table 3. For the L4-L5 disc level, irregular surfaces of the
articular plateau were the cause of the significant differences
in the age group of 25-40 years and among all patients as

Table 1. Differences between normal and pathological
(including bulging, protruding, and extruding) discs with regard

to intervertebral disc space height

Height (mm)

Median Min Max

L4-L5 (age = 25)

Anterior height (normal) 50 109 5.8 139 36.4

0.78
Anterior height (disc pathology) 21 10.8 59 14.6 349
Middle height (normal) 50 8.7 5.1 13.8 35.2

0.62
Middle height (disc pathology) 21 9.1 6.6 124 378
Posterior height (normal) 50 58 2.6 8.7 37.2

0.44
Posterior height (disc pathology) 21 5.1 22 8.0 331
L4-L5 (25 < age = 40)
Anterior height (normal) 111 103 5.3 123 126.4

0.16
Anterior height (disc pathology) 119 102 37 15.7 105.3
Middle height (normal) 111 9.6 5.5 129 1343

<0.01
Middle height (disc pathology) 119 87 07 14.1 97.9
Posterior height (normal) 111 5.1 2.1 8.7 120.5

0.26
Posterior height (disc pathology) 119 5.1 2.1 8.7 1108
L4-L5 (age > 40)
Anterior height (normal) 100 10.8 73 15.4 257.6

<0.01
Anterior height (disc pathology) 353 102 32 16.1 2183
Middle height (normal) 100 10.2 0.8 138 302.7

<0.01
Middle height (disc pathology) 353 87 0.8 141 205.5
Posterior height (normal) 100 5.1 23 8.8 285.5

<0.01
Posterior height (disc pathology) 353 43 0.7 85 2104
L4-L5 (total)
Anterior height (normal) 261 109 53 15.4 4189

<0.01
Anterior height (disc pathology) 493 10.2 32 16.1 355.5
Middle height (normal) 261 9.5 0.8 13.8 449.3

<0.01
Middle height (disc pathology) 493 87 0.7 141 339.4
Posterior height (normal) 261 5.1 2.1 8.8 442.6

<0.01
Posterior height (disc pathology) 493 43 0.7 87 343.0
L5-S1 (age =< 25)
Anterior height (normal) 54 11.1 6.5 180 36.7

0.60
Anterior height (disc pathology) 17 1 33 13.7 337
Middle height (normal) 54 7.8 33 134 351

0.54
Middle height (disc pathology) 17 8.5 46 1.4 386
Posterior height (normal) 54 4.1 23 8.9 354

0.69
Posterior height (disc pathology) 17 46 22 6.7 37.7
L5-S1 (25 < age < 40)
Anterior height (normal) 110 109 39 17.0 130.2

<0.01
Anterior height (disc pathology) 120 10.0 0.5 16.1 101.9
Middle height (normal) 110 8.5 4.2 141 134.4

<0.01
Middle height (disc pathology) 120 76 36 121 98.1
Posterior height (normal) 110 3.6 1.6 6.7 1183

0.53
Posterior height (disc pathology) 120 36 1.0 8.1 1129
L5-S1 (age > 40)
Anterior height (normal) 176 11.7 4.1 17.2 260.0

<0.01
Anterior height (disc pathology) 277 105 1.0 19.5 206.0
Middle height (normal) 176 9.5 23 14.4 292.5

<0.01
Middle height (disc pathology) 277 7.5 1.0 16.0 185.3
Posterior height (normal) 176 41 1.4 8.5 267.5

<0.01
Posterior height (disc pathology) 277 32 0.7 7.8 201.2
L5-S1 (total)
Anterior height (normal) 340 11.4 39 18.0 4230

<0.01
Anterior height (disc pathology) 414 104 0.5 19.5 340.1
Middle height (normal) 340 9.1 23 14.4 4515

<0.01
Middle height (disc pathology) 414 7.5 1.0 16.0 316.6
Posterior height (normal) 340 39 1.4 89 4221

<0.01
Posterior height (disc pathology) 414 32 0.7 8.1 340.8
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Table 2. Cross-tabulation of articular plateau morphology versus disc pathologies at the L4-L5 level

Age group  Morphology  Normal Disc pathology  Total p Age group  Morphology Normal Disc pathology  Total p

C 35 (66.0%) 18 (34.0%) 53 C 91 (51.1%) 87 (48.9%) 178
F 15 (88.2%) 2(11.8%) 17 0.06 F 18 (47.4%) 20 (52.6%) 38 0.29
<25 25 <age <40
IRG 0 (0.0%) 1 (100%) 1 IRG 2 (14.3%) 12 (85.7%) 14
Total 50 21 7 Total 1 119 230

p-values for C vs. F: 0.674; C vs. IRG: 0.008; F vs. IRG: 0.030

Age group  Morphology  Normal Disc pathology  Total p Age group  Morphology Normal Disc pathology  Total p

C 83 (25.9%) 237 (74.1%) 320 C 209 (37.9%) 342 (62.1%) 551
F 8 (11.6%) 61 (88.4%) 69 <0.01 F 41 (33.1%) 83 (66.9%) 124 <0.01
>40 Total
IRG 9 (14.1%) 55 (85.9%) 64 IRG 11 (13.9%) 68 (86.1%) 79
Total 100 353 453 Total 261 493 754
p-values for Cvs. F: 0.011; C vs. IRG: 0.042; F vs. IRG: 0.670 p-values for Cvs. F: 0.311; C vs. IRG: <0.001; F vs. IRG: 0.002

C, Concave; F, flat; IRG, irregular.

Table 3. Cross-tabulation for articular plateau morphology versus disc pathologies at the L5-S1 level

Age group  Morphology Normal Disc pathology  Total p Age group  Morphology Normal Disc pathology  Total p

C 38 (79.2%) 10 (20.8%) 48 C 98 (48.8%) 103 (51.2%) 201
F 16 (69.6%) 7 (30.4%) 23 0.37 F 11 (50.0%) 11 (50.0%) 22 0.19
<25 25 <age =40
IRG 0 (0.0%) 0 (0.0%) 0 IRG 1 (14.3%) 6 (85.7%) 7
Total 54 17 71 Total 110 120 230

Age group  Morphology Normal Disc pathology  Total p Age group  Morphology Normal Disc pathology  Total p

C 158 (44.0%) 201 (56.0%) 359 C 294 (48.4%) 314 (51.6%) 608
F 13 (25.0%) 39 (75.0%) 52 <0.01 F 40 (42.1%) 57 (58.8%) 97 <0.01
>40 Total
IRG 5 (11.9%) 37 (88.1%) 42 IRG 6 (12.2%) 43 (87.8%) 49
Total 176 277 453 Total 340 414 754
p-values for C vs. F: 0.009; C vs. IRG: <0.001; F vs. IRG: 0.109 p-values for C vs. F: 0.192; C vs. IRG: <0.007; F vs. IRG: <0.001

C, Concave; F, flat; IRG, irregular.

Figure 2. End plate classifications: (a) concave, (b) flat, (c) ir-
regular, (d—-f) end plate surfaces with the guidance of a straight
line (red dashed line). The concavity is easily depicted by the
straight line (d). The flat end plate surface follows the straight
line (e). The irregular type has upper and lower surfaces shown
with respect to the straight line (f).

Figure 1. Intervertebral disc height measurements. The red

dashed lines are drawn with respect to the end plate surfaces  Figure 3. Grade | (A), grade Il (B), grade Il (C), grade IV (D), and
to determine the midpoint. Anterior, posterior, and middle grade V (E) intervertebral disc signal intensity on T2-weighted
intervertebral disc height measurements are shown with yellow  MRI, using the Pfirrmann classification.

lines.
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shown by the chi-square test results of pairs. In the age group
of >40 years, there were significantly more pathological discs
in the flat and irregular groups than in the concave group. There
was no significant difference in the number of pathological
discs between the flat and irregular groups, however. At the L5-
S1 disc level, there were more disc pathologies observed in the
flat and irregular articular plateaus for the group of patients
older than 40 years, and the irregular group had significantly
more pathological discs than the concave or flat groups for all
patients at this disc level.

The effect of articular plateau morphology on disc hernias
was also investigated. Patients with flat articular plateaus had
significantly more herniated discs than concave end plates
among those older than 40 years (p=0.031), and patients with
irregular articular plateaus had significantly more herniated
discs than the concave group for all patients at the L4-L5 disc
level (p<0.01). For the L5-S1 disc level, patients with irregularly
shaped end plates had significantly more herniated discs when
compared with other morphological types among patients
>40 years old and among all patients at the L5-S1 disc level
(p<0.01).

As the level of degeneration increased, the presence of disc
pathology and herniation also increased significantly for all
age groups for both L4-L5 and L5-S1 disc levels (p<0.01). The
anterior, middle, and posterior intervertebral disc space heights
were significantly lower for those with grade 5 degeneration in
comparison with other degeneration classes, and grade 4 discs
had significantly lower posterior height values in comparison
with grade 1 discs at the L4-L5 level (p<0.01).

Discussion

This study focused on the L4-L5 and L5-S1 disc levels because
disc herniations most often occur in the lumbosacral area. In the
literature, it is stated that 75% of lumbar spinal flexion occurs
at the lumbosacral joint, while 15% to 20% of lumber flexion
occurs at the L4-L5 level [15]. For this reason, the current study
was designed to analyze the possible relationships between
the intervertebral disc space heights of these levels and disc
pathologies, because 90%-95% of clinically significant spinal
radiculopathies are known to occur at the L4-L5 and L5-S1
levels [16].

The sum of the disc heights is generally accepted to be one-
quarter of the total height of the vertebral column [17]. We
investigated the effect of disc height on disc herniation, and the
disc spaces were measured in light of the information provided
in previous studies to evaluate these possible relationships.
Some researchers have used converted measurements
and ratios based on intervertebral disc heights instead of
specifically measuring the intervertebral disc spaces in their
studies [18, 19]. To determine anomalies in the morphological
measurements of intervertebral disc spaces, an understanding
of normal morphological values is required. Before discussing
the results of the current study, the findings of previous
research on the morphological properties of intervertebral
disc spaces should be mentioned. Mirab et al. attempted to
determine the normal intervertebral disc dimensions of Iranian
participants. In their MRI study, they included 14 volunteers with
normal intervertebral discs with an age range of 40-59 years

and reported mean values of anterior, middle, and posterior
intervertebral heights of 18.14, 13.82, and 10.14 mm at the
L4-L5 level and 18.71, 12.99, and 8.51 mm at the L5-S1 level,
respectively [20]. The study by Hong et al. (n=138, age range
of 15-25 years) aimed to reveal the normal intervertebral
disc space of the Korean population. The anterior, middle, and
posterior intervertebral space distances were 10.83, 10.05,
and 7.20 mm at the L4-L5 level and 10.40, 9.58, and 6.02
at the L5-S1 level by MRI [18]. In the study by Kizilgéz and
Ulusoy, the researchers used lateral lumbar spine radiography
to determine the median anterior, middle, and posterior disc
heights, which were 13.26, 11.20, and 8.44 mm for the L4-L5
level and 12.46, 9.50, and 5.89 mm for the L5-S1 level for non-
degenerated lumbar discs [19]. In the current study, the median
anterior, middle, and posterior intervertebral disc heights were
measured as 10.9, 9.5, and 5.1 mm, respectively, for the L4-L5
level and 11.4, 9.1, and 3.9, respectively, for the L5-S1 level.
The variations in these measurements might be the result of
using different modalities; however, these differences may also
reflect genetic variations among populations.

Intervertebral disc space height was another parameter
investigated by some researchers as a possible morphological
factor contributing to the difference between normal and
herniated discs. The results of the research conducted by
Kizilgéz and Ulusoy showed that anterior and posterior
intervertebral disc space heights were associated with disc
degeneration and disc herniation while middle intervertebral
disc space height was associated with disc herniation at the
L4-L5 level. However, that study was conducted using lateral
lumbar radiography [19]. According to the results of Lee et al.’s
MRI study, the anterior and middle heights of the intervertebral
disc spaces were significantly lower for both degenerated
and herniated discs in comparison with normal intervertebral
discs at the L4-L5 level. That study was performed with a
study population between the ages of 20 and 25 years [21].
In this current research, measurements of the L4-L5 and
L5-S1 intervertebral disc space levels indicated a significant
difference between those older than 40 years and the group
of all patients, and the disc space was narrower for those with
disc pathologies and disc herniation among these intervertebral
disc levels.

Some other studies have investigated the shape of the end
plates to determine their relationship with disc pathologies. In
their case-control study, Pouriesa et al. measured the difference
of end plates (DEP) [22]. In that study, DEP represented the
difference between the anteroposterior diameters of the
lower and upper end plates of the vertebral body adjacent to
the intervertebral discs. The DEP measurements of herniated
discs were significantly higher for the L4-L5 and L5-S1 levels
in comparison with normal discs at those levels. Harrington
et al. conducted a study among patients younger than 60
years using computed tomography scans and claimed that
height, weight, and body mass index were not related to disc
herniations at the L4-L5 and L5-S1 levels [23]. However, the
shape of the vertebral body was related to disc herniation
at these levels, and the authors claimed that more circular
vertebral end plates showed a strong correlation with posterior
intervertebral disc herniation in both men and women. He et
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al. measured the concave angle of the vertebral end plate and
investigated possible relationships with disc degeneration and
disc herniation [24]. This angle was measured by T2 midsagittal
MRI. For the superior end plate, the angle was formed by the
line passing through the highest anterior point of the vertebral
body and the deepest point of the end plate cavity and by the
line passing through the highest posterior point of the vertebral
body and the deepest point of the end plate cavity. The wider
this concave angle, the flatter the vertebral end plate. They
claimed that this angle increases with the presence of lumbar
disc degeneration and that the degree of widening of this angle
is related to the severity of disc degeneration. However, these
authors found no relationship between this angle and lumbar
intervertebral disc herniation.

The end plate surface is another morphological property that
might be related to disc pathologies. Wang et al. classified
the surface structure of vertebral end plates as concave, flat,
and irregular [25]. According to the results of their study, the
shape of the end plate varies considerably between the upper
and lower lumbar regions. Moreover, end plates were found
to be more concave in the upper lumbar region and more flat
in lower lumbar areas. Another significant study by Pappou et
al. indicated that intervertebral disc degeneration increased
from concave to flat to an irregular end plate morphology. On
the other hand, concave levels were associated with fewer
degenerated discs and no difference was observed between flat
and irregular levels for discs with a herniated nucleus pulposus
[9]. In the current study, an irregular articular plateau was
observed significantly more often in cases of disc pathologies
for the L4-L5 and L5-S1 levels, and more disc herniations were
found in the L5-S1 level.

The Pfirrmann grading system [14] is one of the most popular
classifications used in the assessment of disc degeneration.
Applying this method, we sought to determine the relationship
between age and degeneration levels of intervertebral disks. As
the degeneration grade of the discs increased, the presence of
disc pathology and herniation also increased significantly for
both the L4-L5 and L5-S1 disc levels of all age groups.

This study has some limitations. First, a larger sample size would
be beneficial in order to obtain normal morphological values
and to determine the differences between patient and control
groups. In addition, the current patient sample was obtained
from a single center, but multicenter studies might provide
more accurate information and more statistical differences
of larger populations with variabilities among different
populations in terms of normal values, which might be explained
by genetic differences. Second, MRl is considered to be the gold
standard for the diagnosis of disc pathologies, but this could be
considered as another limitation of the present investigation.
The results of anatomical studies using cadaveric observations
and measurements would provide a better understanding of
the morphological differences between patient and control
groups. Moreover, measurements and observations could have
varied between the reviewers in this study, who investigated
the possible anatomical risk factors for disc pathologies.
There were few patients with irregularly shaped articular
surfaces, and this might have possibly had an effect on the
statistical analyses by preventing an accurate comparison of

the variations in the articular plateau as a risk factor for disc
pathologies in patients in the younger age group. Finally, height,
weight, and body mass index are other important parameters
that might play roles in intervertebral disc space measurements
and disc pathologies. Including these parameters alongside the
morphological properties of the intervertebral disc space would
provide more impactful results that could contribute to a better
understanding of the risk factors of disc pathologies.
Conclusion

In this study, we have presented the normal intervertebral disc
height values of a group of patients from a single center. In
these patients, measurements of the intervertebral disc space
of the L4-L5 and L5-S1 levels showed that among discs
with pathologies or herniation, the intervertebral disc levels
were narrower in patients older than 40 years as well as for
all patients in total. Disc pathologies were more frequently
observed in discs with an irregular articular plateau at the L4-
L5 and L5-S1 levels, and more disc herniations were found at
the L5-S1 level. Among patients of all ages, the presence of
disc pathologies and disc herniations was observed much more
frequently as the grade of disc degeneration increased.
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